Supplementary Methods for Microbial Killing Assay Choice of Microorganisms
By quantifying the capacity of whole blood to kill microorganisms in vitro, the microbial killing assay measures innate immunity integrated across circulating cellular and plasma components (Millet et al. 2007) . In order to minimize the effects of different antigen-exposure histories, we used three common microbial strains, none of which is highly pathogenic: Escherichia coli ATCC 8739, Candida albicans ATCC 10231, and Staphylococcus aureus ATCC 6538.
Escherichia coli, gram-negative bacteria, are often commensal in the intestinal tract but can cause infection in the respiratory tract in birds. Candida albicans are yeastlike fungi that can cause candidiasis in birds when ingested. Staphylococcus aureus, gram-positive bacteria, are normal inhabitants of the skin but can result in inflammation and infection if they enter a wound (Friend and Franson 1999) .
The E. coli strain we used is primarily killed by plasma components of the blood (Matson et al. 2006a; Millet et al. 2007 ), whereas cellular components of blood are needed for the effective killing of C. albicans and S. aureus (Millet et al. 2007 ). Nonetheless, we always used whole blood in order to ensure that all assays equally integrated cellular and soluble immune components.
Optimal Blood Dilutions and Incubation Times for Red Knots
We performed pilot studies (in February 2005 for Escherichia coli and Staphylococcus aureus and in March 2005 for Candida albicans) to determine the optimal dilutions and incubation times for each strain. We found that, on average, a 1 : 10 blood : medium dilution killed 62.3% of E. coli colonies after 10 min, 76.3% after 20 min, and 94.0% after 30 min ( ). For C. albicans, we found that killing took longer; on average, a 1 : 10 n p 3 blood : medium dilution killed 23% of colonies after 30 min, 50% after 60 min, 62% after 120 min, and 71% after 180 min ( ). Killing of S. aureus was the slowest, even after increasing the blood concentration. On n p 2 average, a 1 : 4 blood : medium dilution killed only 15.7% of S. aureus after 60 min and 32% after 120 min. After 180 min of incubation, killing was back down to 31% ( ), indicating that increased incubation did not n p 3 increase killing. From this pilot study we chose the blood dilutions and incubation times listed in "Microbial Killing Abilities," which gave killing proportions nearest to the center of the S-shaped dose response curve described by Matson et al. (2006a) .
Variation in Inoculation Concentrations
We quantified the variation in the number of microorganisms added to diluted blood at the start of each assay. For each strain and from the same stock suspension, we produced eight replicate control suspensions (20 mL microbial stock in 200 mL medium) and plated each control suspension in duplicate. Following standard procedure, we calculated the average of each pair of control plates. We found that the coefficient of variation among our eight replicates was 5.8% for Escherichia coli (average number of colonies ‫ע‬ SD: , 515.7 ‫ע‬ 30.1 ; for this trial, we were targeting 500 colonies), 9.2% for Candida albicans ( , ), and n p 8 167.0 ‫ע‬ 15.4 n p 8 9.2% for Staphylococcus aureus ( , ) . 178.5 ‫ע‬ 16.4 n p 8
Because microbial killing capacity is calculated as a proportion, the data might fit a binomial distribution better than a normal one. However, for Candida albicans and Staphylococcus aureus killing, the data were in fact better fitted by a normal distribution, because in many cases (C. albicans: 56% at 30 min and 19% at 60 min; S. aureus: 48% at 60 min and 33% at 120 min), the bacteria grew in the presence of blood, producing negative killing: in other words more bacterial colonies with blood than without blood. Biologically, this indicates that the microorganisms actually benefited from the presence of the blood, possibly by using nutritive blood components as food.
This negative killing violates the assumption of a binomial distribution bounded by 0 and 1. For Escherichia coli, only 3 out of 353 observations showed negative killing, and when these three observations were set to 0 or excluded, the E. coli killing data were well approximated by either a binomial or a normal distribution. Thus, we analyzed the E. coli killing data using both a general linear model in SPSS, version 14 (SPSS 2005) , and a generalized linear model with a binomial distribution and log-link function in MLwiN (Rasbash et al. 2004) . The output of the two models was identical, and because we examined all other response variables with the general linear model, we present only the general linear model output.
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